Responding to the increase of the Asian American population and the growing imperative to address issues on Alzheimer's disease (AD) in diverse populations, this study examined Asian Americans' concerns about AD (both concerns about one's own development of AD and about becoming an AD caregiver) and plans for AD. Focus was given on exploring the role of AD exposure, AD literacy and cultural beliefs about AD in predicting AD-related concerns and plans. Using data from 2,609 participants in the 2015 Asian American Quality of Life survey (aged 18-98), logistic regression models of three outcome measures (concerns about one's own development of AD, concerns about becoming an AD caregiver and plans about AD) were estimated. AD exposure and literacy (perceived knowledge and awareness of services) were common predictors of all three outcomes. Beliefs that associate AD with a normal part of ageing and a matter of fate increased the odds of having AD concerns. The odds of having AD plans were found to be higher among those with such concerns. Findings not only identified the factors associated with the concerns and plans about AD but also informed ways to develop targeted AD interventions for Asian Americans.
| INTRODUCTION
With population ageing, Alzheimer's disease (AD) has become a pub- According to a national survey (Harris Interactive, 2011) , AD ranked as one of the most feared diseases, but fewer than one in five Americans had made any plans for the possibility of getting AD, which may include designation of care providers, consideration of care options, family conversation and financial arrangement. Such unpreparedness is particularly notable in racial/ethnic minorities. Studies have consistently shown that racial/ethnic minorities have a lack of knowledge and misconceptions of AD, delayed AD diagnosis and underutilisation of AD-related services (Alzheimer's Association, 2016; Ayalon & Areán, 2004; Cooper, Tandy, Balamurali, & Livingston, 2010) .
Responding to the scarcity of information on Asian Americans, the aim of this study was to explore the underlying factors associated with the concerns and plans about AD in Asian Americans.
Although Asian Americans are the fastest growing minority group and the largest group of new immigrants (Pew Research Center, 2013;  U.S. Census Bureau 2012), they are often underrepresented in national surveys, and not much is known about their preparedness for AD (Sayegh & Knight, 2013) . Although a few studies have addressed AD-related issues using small samples of Asian subgroups (Jang, Kim, & Chiriboga, 2010; Lee, Lee, & Diwan, 2010; Sun, Gao, & Coon, 2015) , the diversities within Asian American subgroups warrant a broader scope of investigation. Since Asian cultures place an emphasis on family care-giving (Knight et al., 2002) , attention should be paid to concerns not only with regard to one's own development of AD but also with regard to the possibility of having to provide care for someone with AD. In addition, behavioural reactions such as planning and helpseeking activities should also be considered.
As a means of exploring AD concerns and plans, the Health Beliefs Model (HBM; Rosenstock, 1974 ) offers a useful framework. Originally developed as part of public health promotion efforts in the 1950s, the HBM remains as one of the most widely used theories in health services research (Glanz, Rimer, & Lewis, 2002) . The model highlights the importance of the attitudes and beliefs of individuals in their healthrelated decision-making. Subjective perceptions of a disease and evaluations of the associated costs and benefits play a key role in initiating/maintaining health behaviours. The model has been modified to incorporate social and cultural factors (Sayegh & Knight, 2013 ) and applied to racial/ethnic minorities in the context of dementia-related care-seeking behaviours (Sayegh & Knight, 2013; Sun et al., 2015) .
Following the HBM, we conceptualised concerns about AD (both concerns about one's own development of AD and about becoming an AD caregiver) as perceived threats and planning for AD as behavioural reactions to the threat. Informed by related literature (e.g. Corrigan, Morris, Michaels, Rafacz, & Rüsch, 2012; Cutler & Hodgson, 2001; Sayegh & Knight, 2013; Sun et al., 2015) , we focused on three domains as potential predictors. The first domain is prior exposure to AD.
Personal experience of having a family member or friend affected by AD influences an individual' perceptions and understandings of AD (Cutler, 2015; Lee et al., 2010) . AD literacy, here defined as knowledge about AD and awareness of AD-related community and social services, is a second domain. Studies show that AD literacy plays a key role in determining individuals' attitudes towards the disease and care-seeking behaviours Lee et al., 2010; Sayegh & Knight, 2013; Sun et al., 2015) .
The final domain is related to cultural beliefs. Misconceptions and negative views about AD held by a particular cultural group may not only increase concerns about the disease but also pose barriers to early detection and treatment-seeking (Dilworth-Anderson & Gibson, 2002; Sayegh & Knight, 2013) . One of the most common misconceptions about AD is that its symptoms represent a normal-and thus unavoidable-part of ageing (Cahill, Pierce, Werner, Darley, & Bobersky, 2015) . Such normalisation is also linked to a sense of helplessness and fatalism (i.e. developing Alzheimer's disease is a matter of fate).
Another belief has to do with stigma. Although avoidance of social contacts is a common form of stigmatisation towards persons with mental and cognitive impairments across cultural groups (Corrigan et al., 2012) , dishonour and shame to the family name are disproportionately displayed among Asians whose cultures emphasise saving face and bringing honour to the family (Braun & Browne, 1998; Lee et al., 2010) . Such stigma linked to shame in Asian cultures may be responsible for a general reluctance to seek help outside the family and, most importantly, the reluctance to place a family member with AD in a nursing home. 
What is known about this topic
• AD ranked as one of the most feared diseases, but most Americans had not made any plans for the possibility of having AD.
• Asian Americans are the fast-growing but understudied population in AD-related research.
What this paper adds
• About 18% of the present sample of Asian Americans indicated that they had concerns about their own development of AD, and slightly more (21%) were concerned about the possibility of becoming an AD caregiver.
Approximately 12% of the sample had plans for the possibility of AD.
• A lack of knowledge and misconceptions of AD served as primary sources of concerns and unpreparedness. initial translations were conducted by eight professional translators and graduate-level bilingual researchers. For each language, the translated version was reviewed for accuracy by two or more bilingual volunteers. Upon refinement of the questionnaire, each language version was pilot tested with 3-5 community members who were representative of the target group and spoke the target language; their feedback was incorporated into the final version.
Surveys were conducted using paper and pencil questionnaires in the participants' preferred language. Recognising that Asian Americans are often difficult to locate using standard recruitment strategies and that reliance on a single source can increase the chances for bias (Islam et al., 2010) , multiple potential survey sites were contacted. In addition, the project was publicised through media and ethnic community sources, and referrals for individuals, groups and organisations were actively sought. From August to December 2015, a total of 76 survey sessions took place at churches, temples, grocery stores, small group meetings and cultural events across the City of Austin. Although surveys were self-administered, bilingual research assistants were present at each survey site for assistance. It took about 20 min to complete the 10-page questionnaire, and respondents were each paid US $10 for their participation. The project was approved by the university's institutional review board (IRB), and the consenting procedure was conducted as instructed by IRB. A total of 2,614 individuals participated. After removing cases with missing information, the final sample size was 2,609. More information on survey procedures and sample characteristics is available elsewhere (City of Austin, 2017).
| Measures

| Concerns and plans about AD
Concerns and plans about AD were assessed with three items adopted from the MetLife Foundation Alzheimer's Survey (Harris Interactive, 2011). The two questions ("How concerned are you that you may have Alzheimer's disease someday?" and "How concerned are you that you may someday have to provide care for someone with Alzheimer's disease?") address concerns about the possibility of one's own development of AD and of becoming a caregiver of an AD patient. The original four-point responses were dichotomised into "not at all"/"not very much" (0) and "somewhat"/"very much" (1). Plans about AD were measured by asking participants whether they made any plans for the possibility of having AD. Responses were coded as "yes" (1) or "no" (0).
| Prior exposure to AD
Participants were asked to indicate if any of their family members or friends had AD, using a "yes" (1) or "no" (0) response format.
| Literacy about AD
Knowledge level about AD was measured by asking participants how much they knew about AD on a 4-point scale. Responses were dichotomised into "not at all"/"not very much" (0) and "somewhat"/"very much" (1). Awareness of AD-related services was measured by asking participants whether they knew of any local services and programmes for AD patients and family members, such as adult daycare services, support groups and home healthcare services. Responses were coded as "yes" (1) or "no" (0).
| Cultural beliefs about AD
Five questions adapted from previous studies (e.g. Jang et al., 2010; Lee et al., 2010; Sun et al., 2015; Werner, Goldstein, & Heinik, 2011 ) assessed beliefs about AD. Participants were asked to indicate whether they agreed with each of the following statements:
(1) Alzheimer's disease is a normal process of ageing, (2) developing Alzheimer's disease is a matter of fate, (3) social interactions with a patient with Alzheimer's disease should be avoided, (4) it is embarrassing to have a family member with Alzheimer's disease, and (5) it is not right to place a family member with Alzheimer's disease in a nursing home. Responses were coded as "yes" (1) or "no" (0).
| Background variable
Covariates included age (0 = 18-39, 1 = 40-59, 2 = 60 and older), gender (0 = male, 1 = female), marital status (0 = married, 1 = not married), 
| Analytic strategy
Descriptive characteristics of the overall sample and each of the ethnic groups were assessed. Ethnic group differences were assessed with chi-square tests. Where appropriate, Chinese were used as a reference group because they are the largest and most-studied Asian subgroup. Spearman's rank-order correlations assessed the associations among study variables. Logistic regression models were estimated for each of the three outcomes: (1) concerns about one's own development of AD, (2) concerns about becoming an AD caregiver, and (3) plans about AD. Both types of concerns were entered as predictors in the model of AD plans. All analyses were performed using IBM SPSS Statistics 24.
| RESULTS
| Characteristics of the sample
Sample characteristics are summarised in were not married and 18.6% had less than a high school education.
The length of residence in the United States averaged 15.6 years (SD = 12.7) with 42% staying fewer than 10 years in the United
States. Approximately 11% of the sample rated their health as either fair or poor.
About 16% of the sample reported they had a family member or friend with AD. While more than half (55.5%) reported that they were at least somewhat knowledgeable about AD, only about 8% knew of any local services and programmes related to AD. With respect to cultural beliefs, nearly a half of the sample believed that AD is part of the normal process of ageing, and 14% of the sample considered developing AD to be a matter of fate. A similar portion of the sample associated AD with social avoidance (5.6%) and family embarrassment (5.9%). More than a quarter (30%) of the sample presented a negative view regarding placement of a family member with AD in a nursing home. At a more personal level, about 18% of the sample indicated they had concerns about their own development of AD, and slightly more (21%) were concerned about the possibility of becoming an AD
caregiver. Approximately 12% of the sample had plans for the possibility of AD. 
| Correlations among study variables
Spearman's rank-order correlations among study variables were examined (not shown in tabular format). All coefficients were in expected directions, with the largest coefficient observed between the two types of concerns about AD (r s = .54, p < .001). Individuals who were concerned about their own development of AD were also more likely to worry about the possibility of becoming an AD caregiver.
Having plans for AD was moderately correlated both with concerns about one's own development of AD (r s = .18, p < .001) and with concerns about the possibility of becoming an AD caregiver (r s = .16, p < .001).
| Predictors of concerns and plans about AD
Logistic regression models of concerns about the possibility of one's own development of AD, becoming an AD caregiver, and planning for AD were estimated, and findings are summarised in Table 2 . Rosenstock, 1974) and related literature (e.g. Jang et al., 2010; Lee et al., 2010; Sayegh & Knight, 2013; Sun et al., 2015) , this study focused on three domains of predictors: AD exposure, AD literacy and cultural beliefs about AD. Our analyses showed that a lack of knowledge and misconceptions of AD served as primary sources of concerns and unpreparedness. Findings not only identified significant predictors of the concerns and plans about AD but also found ethnic differences, providing implications for intervention strategies for diverse groups of Asian Americans.
In the overall sample, the proportion that indicated concerns about their own development of AD and those about the possibility of becoming an AD caregiver was 18% and 21%, respectively. When compared with the findings from the MetLife Foundation Alzheimer's Survey (Harris Interactive, 2011), the present sample demonstrates slightly lower rates of having concerns about becoming an AD caregiver (21% vs. 23%) and having plans on AD (12% vs. 18%). There were also significant variations by ethnic subgroup.
For both types of concerns, Koreans had the highest endorsement followed by Filipino, other Asian, Vietnamese, Chinese and Asian
Indian. All groups presented a slightly higher level of concerns about becoming a caregiver than about their own development of AD. About 12% of the total sample reported that they had made plans for the situation in which they themselves would have developed AD. In ethnic T A B L E 2 Regression models of concerns and plans about Alzheimer's disease (AD) Sample sizes are 2,234, 2,228 and 2,209, respectively, for the models of the concern about having AD, concern about having to provide care for someone with AD, and plans for the possibility of AD. Reference group for the variable with more than two attributes is noted in the parentheses. *p < .05; **p < .01; ***p < .001.
subgroups, the rate ranged from 2.3% in Asian Indians to 25.2% in Vietnamese. Ethnic differences should be attended in prioritising target groups and developing interventions specific to subgroups.
About 16% of the total sample had had a family member or friend with AD, and this rate was substantially lower than the 44% reported in the aforementioned national survey (Harris Interactive, 2011) . The perceived knowledge level about AD, in contrast, was fairly high, with more than half of the sample (55.5%) reporting that they were at least somewhat knowledgeable. However, only a small proportion of the sample (7.8%) reported that they were aware of AD-related services being offered in their local community. In multivariate analyses, AD exposure and literacy (perceived knowledge and awareness of services)
were found to be common predictors of all three outcome measures.
Familiarity and knowledge seem to make individuals more susceptible to worries but enable them to prepare for the disease.
The various subgroups generally held beliefs about AD, which suggests that these groups might not seek formal help. For example, nearly half of the sample believed that AD is a normal part of the ageing process. Vietnamese, in particular, stood out; more than 63% of the Vietnamese sample reported this belief. The proportions of the sample considering the development of AD as a matter of fate and endorsing social avoidance were 14% and 5.6%, respectively, with no ethnic differences observed. Approximately 6% of the sample reported that having a family member affected by AD is an embarrassment, and the rate was notably high in Chinese (10%). With regard to nursing home placement of a person with AD, about 30% of the total sample expressed a negative reaction. Such rate was particularly high in Asian Indian (35.8%), Vietnamese (36.1%) and Filipino (38%) but low in Korean (15.8%). In multivariate analyses, the beliefs associated with normalisation and fatalism increased the odds of having concerns about one's own development of AD and possibility of becoming an AD caregiver. For the concerns about having AD, the stigmatism of social avoidance was also associated with increased odds. None of the cultural beliefs were found to be significant in predicting AD plans.
Based on the HBM (Glanz et al., 2002; Rosenstock, 1974) Some limitations of this study should be noted. The foremost concern is the limited representativeness of the sample. Although the study successfully reached out to diverse groups of Asian Americans, our sample was regionally defined, and findings cannot be generalised to the larger population of Asian Americans. Another limitation is that the inference of causal directionality cannot be made with the current cross-sectional design. Furthermore, the measures employed in the survey were rather brief. Most constructs in the study were indicated by a single item with a binary response format. Although the selected items intuitively represent the constructs that the study intends to address, future research should use multi-item instruments with good psychometric properties. Particular attention is needed on the measure of AD literacy since the present assessment relied upon individuals' subjective perceptions of their knowledge of AD and there has been empirical development in the measures of AD literacy Lee et al., 2010; Sun et al., 2015) . Future studies should also address the details on AD plans such as designation of care providers, consideration of care options, family conversation and financial arrangement.
Despite these limitations, this study identified significant predictors of the concerns and plans about AD and explored ethnic variations. Findings hold implications for interventions with respect to the subgroups to be prioritised and the specific strategies to be employed. Given that a lack of knowledge and misconceptions of AD serve as primary sources of concerns and unpreparedness, the importance of educational interventions, focusing on improving knowledge and awareness of AD and AD-related services, should be highlighted. Reconstructing the beliefs associated with normalisation and stigmatisation of AD is also recommended as a way to ease psychological anxieties associated with AD. Since the concerns were found to serve as an enabler for action, ways to utilise them to promote AD planning should also be considered. Intervention efforts may be prioritised on the groups of individuals who are at particular risk.
DISCLOSURE
